20094 10 H Z?ﬂkmwkﬁ'iﬂi 540 45 510 #9

REWMEEV T EBEWNNZESH"

Z W ok R K43
(1. DR FBER G LRER, ¥EF 2500235 2. TR K2 S5 3 o TRE2A0E, #BH 471003;
3. HEMRETRGAZE T E AL E, K& 130025)

(FEE] RIS RO = 43 5 = A7 R L AR B, 78 = 4 A b 28 v g ST 30 7 T A8k BBGHR 43 B 6k 52
A, IR HLfRT AL = TR AT AR R 3l 7 1n B 52 7 50T o S5 SR, 76 SLE MR 42 + 4T R R vh R 3 A 42
T OIFr X EE IR, XA E A TR R AR M AT AR, B2 B TR 14 97 10 TR bR 0 174 i 1 AR Ak o
I &I e M TR s ME YRR B AR . fRJGAT T SR W R R AL 0 0 A AT, R SR LA TR IR
FLEF G A SR R 5w AU 05 AR T

ES - PR o i VA e N 1) - (R 1 SN €=y K|

FESHES: QU64; TGS06; Q811 XERERIRAG: A

Mechanical Analysis of Clypeus Surface of Dung Beetle ( Copris ochus
Motschulsky) in Soil-cutting Resistance Reduction
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Abstract

The 3-D point data of the clypeus surface of the dung beetle ( Copris ochus Motschulsky) were
simplified, and a 3-section wedge model was used for analyzing the applied force of the half clypeus
surface in several directions. It was found that the advantageous mode of the clypeus in soil cut is the
sliding cutting as a result of the optimized geometrical configuration of the clypeus of the dung beetle,
through evolution over millions of years, which plays an important role in cutting resistance reduction
of the clypeus. The potential applications of the clypeus in bionic cutting resistance reduction were
analyzed.
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Photograph of the clypeus of a female dung
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Fig. 1
beetle ( Copris ochus Motschulsky)
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Motschulsky) in 3-D coordinate system
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Fig.4 Displacement of soil moving along OX direction
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Fig.6 Mechanics moving along OX direction
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